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The Disciplinary Shaping of Internet Resources in
Supporting Professional and Scholarly Communication:
Should We Seek Best Practices and Standards?
Rob Kling
Geoffrey McKim
Center for Social Informatics
School of Library and Information Science
Indiana University
Introduction
This paper addresses two major issues in information systems. The first is of wide import to the IS field: to what extent are
industry-wide systems standards or "best-practices" workable? The second concerns communicative practices within the IS field
itself. Due to limited space, this paper focuses on the second, examining issues of standardization and best practice in scholarly
communication. It also bears on the first question.
The use of the Internet to support scientific communication is one of the major shifts in the practice of science in this era.
In the scientific communities, these communications include informal e-mail, communication of conference programs as they
gel, sharing of preprints, access to electronic versions of journal articles, and development of shared disciplinary corpuses. These
communicative practices can appear to be sweeping across the sciences. However, most of them seem to be structured so as to
integrate with preexisting communicative practices of specific fields rather than indicating transformations in scientific
communication.
It is easy to be sanguine about this differential pattern of developments. One argument is that “sooner or later everyone will
catch on” and learn to use the various e-media forms in all fields. Another argument is that the variety of e-media initiatives
reflects a creative period in scientific communication, and this, in itself, is a good thing. Last, some science policy analysts
suggest that we identify “best practices” or standards and encourage their widespread adoption.
We see notable risks in a pure laissez-faire “let them work it out for themselves” approach. Large amounts of money,
resources, and effort are being committed (by government agencies, academic departments, publishers, professional societies,
and individual researchers) to the development, maintenance, and promotion of new forms of communications technologies.
However, in the absence of a valid theory of how scholarly fields adopt and shape communications technologies, scientists and
policy-makers are left only with context-free models, and hence resources may be committed to projects that are not selfsustainable, or that do not effectively improve the scientific communications system of the field. The risks may not only be suboptimal use of financial resources, but also wasted effort on the part of individual researchers, and even data languishing in
marginal, decaying, and dead systems and formats. This paper examines how and why scientists in different fields shape the
roles of e-media in their fields in distinctive ways and suggests that best practices or standards may not be appropriate.

Field Differences
One of the notable features about the development of e-media in science is that they seem to vary in their structure and roles
from one field (or closely related set of fields) to another. The contrast between some branches of physics, molecular biology,
and information systems is instructive. For example, the electronic working paper ("e-print") server (http://xxx.lanl.gov) at Los
Alamos, which is used to distribute “preprints” of working papers in several fields of physics, has become central to the
communications system of the field (Odlyzko 1996). While the e-print server at Los Alamos is the best-known of these
electronic working paper servers in the U.S., there are about 11 others in use in particle physics. Biologists, on the other hand,
circulate working papers after acceptance for publication in a journal within small invisible colleges, and broader access depends
upon publication in archival journals. Many biological fields, however, use digital databases, such as Protein Data Bank,
Genbank, and FlyBase, to share important data sets; they serve as searchable repositories for genomic sequences that have been
published in refereed journals. Many of these shared databases contain much more than gene sequences; FlyBase
(http://flybase.bio.indiana.edu), for instance, a repository used by fruit fly researchers, includes published articles, researcher
directories, and fly stock lists. ISWORLD (http://www.isworld.org), an extensive Web-based collection of links, working papers,
course syllabi, tools, faculty contact information, and other resources for IS researchers, represents yet a different form of emedia. ISWORLD is developed and maintained in a distributed fashion by various IS researchers and students. While the toplevel Web site itself is sponsored by MIS Quarterly, IS scholars act as "section editors" for the many sub-pages of the site.
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These three examples are illustrative of between-field differences in the use of e-media in scholarly and professional
communications. Other distinctive forms can be found in fields as varied as literary theory, medicine, astrophysics, computer
science, chemistry, structural biology, communications, and materials science (see Kling and McKim (1998) for more examples).
One way of thinking about the use of e-media to support scientific communication is to identify the set of best practices from
fields like these, and then encourage scientists in all fields to adopt such practices. Thus, it might seem that particle physicists
have simply stumbled upon the concept of working paper servers, and developed a dozen prototypes. Computer scientists have
stumbled upon another architecture for organizing access to their working papers via the Networked Computer Science Technical
Reference Library – NCSTRL (http://www.ncstrl.org) -- a distributed digital library of technical reports from major computer
science departments. Soon, this argument goes, we should expect scientists in all fields to adopt this discovery to enhance their
communications. We do not share this view, and will explain our skepticism.

Conceptualizing Field Differences
Why have different fields adopted e-media in different forms? From an information-processing perspective – a perspective
that considers only the technical features of the various media – all of these forums – e-journals (both pure and electronic
versions of paper journals), databases, digital libraries, preprint servers, and listservs – should be valuable to all fields. They
all are said to reduce the costs of communication, expand the range of people and locations from which materials are accessible,
and generally speed up communications. As scholars in all scientific fields work with data, and communicate both formally and
informally with other scholars, all of these Internet forums should be adopted and used fairly uniformly.
Fields do differ in some obvious ways based on the work products of the field. For example, computer-scientists and
information systems scholars don’t generally work with shared, static-but-growing datasets, while molecular biologists frequently
do. Therefore, it is not surprising that molecular biologists work with a number of shared databases, while computer-scientists
and IS scholars do not. On the other hand, all scholars communicate formally. While pure e-journals have been established in
some areas of computer science such as AI and mathematical theory, they play a negligible role in the communication systems
of molecular biology.

Social Shaping of Technology
The same technologies may support a sustainable forum in one field, but not in another. An analytical approach must
therefore engage not only the features of the technology, but also a relevant set of social forces, including agents for change
versus forces for stability, and structural characteristics of the relevant communities, that would cause a field to structure
communications technologies in the way that it does
The Social Shaping of Technology (SST) is an analytical approach that fulfills these criteria, and that provides the analytical
power to account for field and differences in the sustainability and centrality of particular electronic communications forums.
SST is a theoretical stance that views technologies not as autonomous causal agents driven by an internal, features-based
technical logic, but rather as products of human creation and use. In short, SST views the relationship between technology and
work practice as contingent and dialectic.
The shape that a technology takes is driven by a series of choices made both during the creation and during the
implementation of the technology (MacKenzie and Wajcman 1985). The technology of electronic mail, for example, can
support one-to-one private communication, or a public forum. The WWW can be used to self-publish a working paper, to
distribute an electronic copy of a journal article, or even to provide readers with a means of commenting on a published article
(e.g. the electronic version of the British Medical Journal). It can also be used, as with MISQ’s new electronic forum, MISQ
Discovery (http://www.misq.org/discovery/), to provide a forum for the communication of works that do not fit into traditional
categories (e.g. journal article, monograph), such as 3D models.
These examples illustrate that similar technologies can be structured to create forums with radically different communicative
properties. The communicative properties of a new communications forum thus depends less on the features of the technology
than on the choices made by authors, readers, editors, reviewers, etc. in creating and using the forum.
Social shaping does not only occur in the design or implementation of a new technology; rather, the configurable nature of
many communications technologies enables this shaping to continue throughout the use of the technology (Silverstone and
Hirsch 1992; Williams 1997). A journal like Science, for example, may begin using the WWW to distribute electronic copies
of its paper journal articles, but may later augment these articles with additional features, such as extended discussions and
datasets.
Finally, scholarly communication has been socially shaped long before scholars and professionals began using electronic
media to communicate. Field differences in communications systems can be seen in the different roles played by various forums,
including journals, conferences, meetings, books, preprints, and seminars, and in the differing articulations of processes such
as peer review. A social shaping approach views new electronic communications forums not as entirely new phenomena, but
rather in the context of the continual social shaping of scholarly communication.
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How Fields Shape Communications Systems
A critical set of shaping processes are those by which trust is constructed. First, scholarly communications forums are shaped
by the willingness of scientists to trust the quality of articles that they see in the forum. Formal peer review is only one process
out of many by which trust is constructed; others are tied to collegial social networks (Chubin and Hackett 1990). This form
of trust is crucial to the construction of a sustainable readership for a forum. Another important shaping process is that by which
scientists trust that they will become adequately visible and credited for their work. We call this set of shaping processes the
dialectics of trust. The dialectics of trust are not at all limited to electronic media; scientists are eager to publish reports in
journals such as Science and MISQ, because such forums provide higher visibility and rewards. Conversely, scholars who are
willing to share materials (data, working papers, research reports, etc.) must have enough confidence that the sharing will not
hurt their own career advancement or future access to resources. If a scientist publishes a paper in a low-status pure e-journal,
will this be considered a "wasted publication" from a career-advancement perspective? If a scientist posts a working paper in
advance of publication (or acceptance for journal publication), is she taking a risk that someone else will either (a) plagiarize
her work, or (b) take her work further, more quickly, and produce a higher-impact report? We discuss some structural properties
of scholarly fields and their role in shaping these trust processes in Kling and McKim (1998).
New information technologies organized with computer and telecommunications systems enable some people to
communicate more rapidly, to a wider variety of locations, and sometimes at low marginal costs. Scientists value this enhanced
communication. It is important to note, however, that preferences about whom to communicate with about what are highly
contextualized. Scholars who may wish to have their published articles read widely and rapidly may also be reluctant to have
drafts of their manuscripts or notes about new projects similarly available for a larger community.
Enhanced communication is not an absolute value in scientific fields. Scientists often want know about recent findings and
new theoretical developments as it may affect their own research strategies and practices. Scientists are also concerned with
receiving credit for their contributions, and to have such credit reflected in their status, career prospects, and access to resources.
These values can conflict in different ways in different fields.
Scientists have worked out ways of resolving these conflicts in traditional media. As a consequence, when scientists
computerize traditional media, they are readily organized in ways that protect concerns about issues of trust. Thus scientists are
more willing to accept the electronic versions of paper journals (e.g. Science), than to accept new pure e-journals (Kling and Covi
1995). Similarly, particle physicists had clearinghouses for sharing working papers. Electronic versions, such as the server at
Los Alamos, are relatively uncontroversial extensions of these services. In fruit fly research, a book of DNA sequences (the "Red
Book") was developed in the 1960s. FlyBase, its electronic version, was also relatively non-controversial. This pattern of
translating traditional forms to the Internet is predicted by many neo-institutional theories (of organizational behavior), which
have not yet been applied in a sustained way, to the social shaping of communications technologies.
It is important to note that many of these electronic translations are not simple replications: they can include numerous valueadded features, and capture some of the gains of IT, in more rapid communication and availability of additional data. Not all
of these translations survive, however. For example, some molecular biologists who study the worm c.elegans created an online
Worm Community System. It proved to be relatively complicated and made many technical demands upon its users (Star and
Ruhleder 1996). It was abandoned, but was replaced by a web-based system, ACEDB (http://probe.nalusda.
gov:8000/other/aboutacedb.html) that was much more workable, in terms of fit with the technological work routines of biological
researchers.
Over time, many new kinds of electronic forums will support scientific communication. It is not hard to find de novo
creations today, such as pure e-journals (e.g. MISQ Discovery)or shared disciplinary compendia, such as ISWORLD and
GenBank. There is a risk that some innovative e-media may not thrive. While ISWORLD seems successful today (based on a
growth of contributions), the Genome Database (GDB) is being closed own because its funders do not see adequate value for
their constituencies (Letovsky 1998).
Our examples in this paper come from electronic publishing and scholarly communication. They indicate that the IS
community should not simply unreflectively seek "best-practices" from other fields when designing new communications forums.
Further, these arguments suggest that there are local practices constituted around communication and standards about these
practices, neither of which are readily homogenized without serious social cost.
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